INTRODUCTION
Detailed geologic studies by the U.S. Geological Survey in the Piceance Creek Basin ( fig. 1 ) have demonstrated the need for revision of the presently used nomenclature for the Green River Formation. The nomenclature established by Bradley (1931) 50 years ago cannot accommodate the large amount of stratigraphic information gathered during recent years. A new name is given to the oldest member of the Green River Formation, a mixture of sandstone, limestone, and shale deposited during an early fresh-water stage of Eocene Lake Uinta. Earlier workers have treated the unit in a variety of ways using formal and informal nomenclature and inconsistent boundaries.
Names are given also to a distinctive marker bed and a persistent tuff bed that have been extensively mapped. Both beds are useful because they occur in the lower part of the Green River Formation where no surface marker beds were previously delineated. n Revisions in the nomenclature used for other units in the Green River Formation also are necessary but are beyond the scope of this paper. For the present, the established nomenclature is used for these units on the stratigraphic sections presented. Pipiringos and Rosenlund (1977) Cashion (1969) Roehler ( 
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COW RIDGE MEMBER
The name Cow Ridge Member of the Green River Formation is given to a fresh-water lacustrine unit of early Eocene to early middle Eocene age found mostly in the western half of the Piceance Creek Basin. The type section is in sec. 31, T. 7 S., R. 98 W. on the south side of Cow Ridge, in the Long Point Quadrangle. In previous reports (pi. 1, in pocket) this unit has been mapped as the Douglas Creek Member of the Green River Formation (Cashion, 1969; Roehler, 1972a Roehler, , b, 1973 , the lacustrine unit of the Wasatch Formation (Hail, 1973 (Hail, , 1974 , the middle part of the Shire Member of the Wasatch Formation (Johnson, 1975 (Johnson, , 1977 , the unnamed member of the Green River Formation (Pipiringos and Rosenlund, 1977) , and the tongue at Cow Ridge of the Douglas Creek Member (Johnson and Douglas, 1980) . Cross sections constructed from surface sections and drill holes (Johnson 1979a, b, and c) have demonstrated that all these fresh-water lacustrine units are part of the same lacustrine system (pi. 1). Therefore, the name Cow Ridge Member is used for this unit throughout its extent.
The Cow Ridge Member is the oldest member of the Green River Formation and was deposited in an early Eocene to early middle Eocene fresh-water stage of Lake Uinta. This stage of the lake was smaller in area than later stages and was confined to the central and northwestern parts of the basin for most of its history ( fig. 2 ). Thin tongues of the Cow Ridge Member, however, are present in all but the eastern and southeastern edges of the basin, indicating that this early fresh-water phase occasionally expanded to cover most of the basin ( fig. 2) .
The Cow Ridge Member is a heterogeneous mixture of gray, clayrich low-grade oil shale, brown carbonaceous shale with thin coal beds, and gray to tan siltstone, sandstone, and limestone. Siltstone and sandstone beds are commonly ripple-laminated, fairly persistent laterally, and commonly fossiliferous. The limestones contain abundant ostracods and mollusks and only rarely contain stromatolite structures. The Cow Ridge contains a diversified fauna consisting of the remains of fish, turtles, crocodiles, flamingos, ostracods, and fresh-water mollusks such as Goniobasis tenera, Unionidae gen. and sp. indet., Lioplacodes, sp. indet. Promenetus, sp. indet., Physa, sp. indet., Hydrobia, sp. indet., and Valvata, sp. indet.
Throughout most of the basin, the Cow Ridge Member is underlain and overlain by fluvial sequences of the Wasatch Formation or a tongue of the Wasatch, and hence is not likely to be confused with younger members of the Green River Formation. In the northwest corner of the basin, however, the Cow Ridge is directly overlain by the Garden Gulch Member of the Green River Formation. Here the top of the Cow Ridge is marked by a change from the heterogeneous mixture of clay-shale, carbonaceous shale, and fossiliferous siltstone, sandstone, and limestone that is typical of the member to all lowgrade, clay-rich oil shale. This change marks the beginning of the Long Point transgression, a time of rapid expansion and deepening of Lake Uinta. Age of the Cow Ridge Member determined by palynomorphs is early to early middle Eocene. Early to early middle Eocene pollen has been collected in the Cow Ridge Member throughout the southwestern part of the basin (Johnson and May, 1978) . Eocene pollen was collected only 11 m above the base of the Cow Ridge at Fletcher Gulch in an area where the base of the Cow Ridge is older than it is in most of the basin.
DETAILED SECTIONS
Three detailed sections, Cow Ridge, Fletcher Gulch, and Yellow Creek were measured and described (pi. 1). The Cow Ridge section ( fig. 3 ; pi. 1) was measured in the southwestern part of the basin and was designated as the type section. The Fletcher Gulch section ( fig. 4 ; pi. 1) was measured in the extreme northwest corner of the basin and the Yellow Creek section (fig. 5; pi. 1) was measured in the north-central part of the basin. The Yellow Creek section is designated as the reference section. At Yellow Creek, the Cow Ridge Member is well exposed, easily reached and lithologically quite different from the type section.
Each section of the Cow Ridge Member differs considerably from the other two. At the type section, the member is 63 m thick and is characterized by brown ostracodal clay shale, carbonaceous shale, thin persistent sandstones, and siltstones and ostracodal limestones. One ostracodal limestone is more than 6 m thick and is the thickest limestone yet found in the Cow Ridge Member. Mollusks are common in the Cow Ridge Member. They were not found at the type section although mollusk localities are not uncommon in the area. In general, the Cow Ridge Member contains more carbonaceous shale and thin coal beds in the southwestern part of the basin than in any other area examined.
At Fletcher Gulch, the Cow Ridge Member is 216 m thick and is mostly low-grade clay-rich oil shale in the lower half, and claystone and mudstone interbedded with conglomeratic sandstone in the upper half. Ostracodal shales and ostracodal limestones are scattered throughout most of the section, and abundant mollusks are found in the basal transgressive sandstone. A diverse assemblage of ostracods of apparent fresh-water origin has been identified by R. M. Forrester (oral commun., 1980) . At Yellow Creek, the reference section, the Cow Ridge Member is 149 m thick and is mostly interlayered sandstone, clay shale, and ostracodal limestones. Climbing ripples are present in many of the sandstones suggesting rapid deposition. Ostracodal limestones usually occur at the tops of sandstone beds a common association in higher units of the Green River as well. Abundant mollusks occur in roughly one-third of the sandstones and several of the limestone. Turtle, fish, and unidentified bones also are common. Kerogen content in the claystones appears to be quite low, but the claystones are typically poorly exposed at Yellow Creek. Sandstones and fossils are much more abundant in this section than at either Fletcher Gulch or Cow Ridge. 
RELATION BETWEEN THE COW RIDGE MEMBER AND THE TYPE DOUGLAS CREEK MEMBER
To determine the relation between the Cow Ridge Member and the Douglas Creek Member an attempt was made to remeasure the The descriptions of Bradley's type section and the section presented here are similar (pi. 1), and hence, it is possible to determine exactly what units were included in the type section. The section is designated as the principal reference section for the Douglas Creek Member. The Douglas Creek is composed mainly of rocks deposited during the next stage of Lake Uinta or the stage that followed the Long Point transgression, and hence, for the most part, is younger than the Cow Ridge Member of this report. However, the type Douglas Creek also includes a thin tongue of fluvial rocks plus a thin tongue of fresh-water lacus-trine rocks equivalent to the Cow Ridge Member. The type Douglas Creek is hereby redefined to exclude both the thin tongue of Cow Ridge Member, and the thin tongue of fluvial rocks. The fluvial rocks are assigned to the Wasatch Formation. The thickness of those excluded rocks is approximately 35 m, and the base of the redefined Douglas Creek Member is the base of the Long Point Bed, which is labeled on Bradley's section as "oolitic limestone" that is overlain by "limy paper shale and gray mudstone." At the reference section, the Long Point Bed is a 0.75-m-thick ostracodal limestone bed with abundant gastropods. Overlying the Long Point Bed is about 29 m of fissile clay shale with a few oolitic, ostracodal, and algal limestone beds. This fissile shale unit is widespread and is present throughout the western and southwestern parts of the basin. Overlying the fissile shale unit is a mixture of gray sandstone and siltstone, gray to olive-gray mudstone, and oolitic ostracodal and algal limestone. With the exception of the Long Point Bed, no mollusks are present in the redefined Douglas Creek at its principal reference section.
Bradley's type Douglas Creek Member is also considerably thinner than the remeasured Douglas Creek. Bradley apparently offset while measuring the type section at a place labeled "break of unknown amount, probably not large," near the top of his published section. This break represents about 82 m of section, the lithology of this previously unmeasured section is similar to the rest of the Douglas Creek Member, and the type section is redefined to include these rocks.
LONG POINT BED
The Long Point Bed is a distinctive oolitic-, ostracod-, and gastropod-rich marker bed found at the base of the next highest Green River unit above the Cow Ridge Member throughout the southwestern part of the Piceance Creek Basin and is locally present in other parts of the basin as well ( fig. 7) . It has been mapped as the basal bed of the Garden Gulch Member (Johnson, 1975 (Johnson, , 1977 (Johnson, , 1980 , the basal bed of the Douglas Creek Member (Johnson and Douglas, 1980) and the basal bed of the Anvil Points Member (Johnson, 1975) depending on the lithology of the overlying unit. The type section for the Long Point Bed is on the south side of Long Point in NEV4SWV4 sec. 18, T. 7 S., R. 97 W. ( fig. 8 ; measured section shown on pi. 1). Here the Long Point Bed is the basal bed of the Anvil Points Member (Johnson, 1975) . The bed is at the base of a lithologic sequence deposited during a major transgression of Eocene Lake Uinta, are also common. The bed ranges in thickness from about 20 cm to 14.6 m in the southwestern part of the basin where it is best developed. Abundant gastropods occur in the Long Point Bed in the southwestern part of the basin. Several gastropod-rich zones commonly occur within the marker bed; however, gastropods rarely are found above the Long Point Bed. Gastropods identified by John H. Hanley are: Goniobasis tenera, Viviparus paludinaeformis, Biomphalaria storchi and Planorbidae. The marker bed is thin or absent in the central part of the basin, and to the east it grades into a thick sandstone sequence and loses its identity. Only a few ostracods and Mountain section ( fig. 9) , a section where the Long Point contains abundant gastropods, is named as the reference section (pi. 1). Uniondae: gen. and sp. indet.
Mollusk localities in the Long Point Bed
KIMBALL MOUNTAIN TUFF BED
The name Kimball Mountain Tuff Bed is given to a distinctive tuff bed that occurs from about 60 to 110 m above the base of the Long Point Bed throughout the southwestern part of the Piceance Creek Basin. The Kimball Mountain Tuff Bed has been mapped as a bed in the Douglas Creek Member (Johnson, 1977, Johnson and Douglas, 1980) , as the contact between the Douglas Creek and the Garden Gulch (Johnson, 1975 (Johnson, , 1977 (Johnson, , 1980 Johnson and Douglas, 1980) , as the contact between the Garden Gulch and the Parachute Creek (Johnson, 1975) , and as the contact between the Anvil Points and the Parachute Creek (Johnson, 1975) . The Kimball Mountain Tuff Bed has been used extensively as a contact because it commonly occurs within 10-20 m stratigraphically of major lithologic changes. The type section for the Kimball Mountain Tuff Bed is on the west end of Kimball Mountain in SW1/4SE 1/4 sec. 7, T. 7 S., R. 98 W. ( fig. 9 ; measured section shown on pi. 1). The tuff is exposed about 65 m above the alluvial fan from a small tributary gully of Kimball Creek. Future studies may extend its range into other areas of the basin as well. The tuff ranges in thickness from about 1 to 15 cm, and is locally absent (fig. 10 ). Throughout most of its range, however, the tuff is from 5 to 7 cm thick with an even top and bottom. Distinctive grooves or load casts typically are present on the lower surface ( fig. 11) . In thin section, the tuff consists of hexagonal analcime crystals surrounded by large crystals of sparry calcite. These sparry crystals are commonly as much as 4 cm in diameter and are easily seen on a fresh surface with the naked eye. Calcite is also replacing and forming pseudomorphs after the hexagonal analcime crystals ( fig. 12 ). Locally the tuff is highly porous, apparently from the leaching of calcite. Dead oil commonly fills these pore spaces. The fresh color varies from light buff to dark gray and most samples are slightly purplish or contain purple stringers. The tuff occurs in a low-grade oil shale bed from 0.5 to 1 m thick in the northern part of its presently defined range; however, the oil shale becomes progressively leaner southward and in the southern half of its range, claystone surrounds the tuff. A sandstone and siltstone ledge of varying thickness occurs a few feet below the tuff, and a distinctive buff weathering claystone slope occurs a few feet above the tuff. A thin stromatolite unit occurs from 0 to 30 cm below the tuff in the southwestern part of its range ( fig. 10 ).
